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Ocular Injuries
David P. Forbes, '55
INTRODUCTION
At the prese.n t time ocular injuries are receiving a great deal of attention.
With increased industrial compensation and extensive research involving mill ions
of doll ars in Canada and the United States prevention, diagnosis and treatment
are improving. An accurate prognosis is becoming imperative.
Trauma is the commonest cause of eye disease. The effect on the eye varies
from a slight abrasion which requires little treatment to massive damage which
necessitates immediate enucleation. It is esti mated that each year over three
hundred thou sand injured eyes are treated and about one hundred people lose
their sight in the United States. A problem of such magnitude warrants careful
consideration.
The subject of ocular injuries is too great for one paper. This discussion
therefore will be limited to pathological considerations and immediate treatment
rather than to specialized ophthalmological care. These factors are chosen because
the initial care often determines the final result and because specialized methods
involve a knowledge of highly technical apparatus and procedures which are not
within the scope of this discussion.

CLASSIFICATION
Ocular injuries are classified as nonperforating and perforating. Non-perforating injuries can be due to mechanical
force, such as an abrasion, corneal foreign
body or laceration ; burns, either chemical
or thermal; contusion; radiation in the
form of infra red, ultra violet, or ionizing radiation, or atomic fission; or physical energy, such as eltctric shock.
Perforating wounds may be in the
form of lacerations, ruptures, punctures,
su rgical incisions, or penetration of one
or more foreign bodies.
SUPERFICIAL INJURIES
These injuries do not penetrate Bowman's membrane. If infection be absent
and Bowman's membrane intact, healing
occu rs within a day. Basal cells migrate
from the subjacent cornea to cover the
defect. Occasionally the regenerated epithelium does not adhere to Bowman's
membrane and a bleb forms which comes
off when the lids are opened on awakening the next morning. This l,eaves a
corneal erosion which simulates the original injury.
If Bowman's membrane is involved,
fibrous replacement results in opacities.
}ANUAR.Y,
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Pyogenic organisms, if present, may
cause ulceration and abscess formation,
followed by chronic keratitis and revascularization.
Self-inflicted IOJUries (Factitious Conjunctivitis) from such things as tobacco,
pepper, matches and fingernails cause a
great clinical response but leave few
sequelae if infection is eliminated.

Burns-Chemical and thermal bums vary
greatly in severity. Although most burns
heal with minimal disability, serious
effects such as sloughing, scar formation,
vascularization, and opacity of the cornea
are encountered in industry. Another
complication, shrinkage of the conjunctiva, may result in lagophthalmos or
ectropion. Corneal burns may cause
ulceration and perforation.
The number of chemical agents causing
ocular burns is protean. It is suggested
that the physician familiarize himself
with the effects of those agents apt to be
present in the patient's environment, for
the various chemicals cause different reactions. Lime, lye, ammonia, commercial
acids, sulphur dioxide and phenol are
common burning agents.
1

---Ocular l n j u r i e · s - - - - - - - - - - - - - - - - - Acid burns usually localize. Alkali
burns tend to penetrate. Notwithstanding irrigation, alkalis, by adsorption on
corneal cells, penetratl! up to two hours
after exposure. Tear gas causes a marked
chemical reaction, but heals in a day.
Mustard gas often causes severe necrosis
of the cornea and heals with vascularization , opacities, and a tendency to recurrent inflammation.

Cont11sion - Contusions are injuries
which do not cause a breach in the surface structures of the ~ye, nor an apparent
wound. They are relatively uncommon,
comprising almost five percent of aU
ocular injuries. Such things as baseballs,
tennis balls, badminton shuttlecocks, the
well known door jamb, or other blunt
objects are possible causes. The immediate effect is swelling of the eyelids
and bulbar conjunctiva with or without
ecchymosis-i.e. a black eye. The cornea.
if involved in sudden compression, becomes temporarily edematous and hazy.
Following contusion the iris may be
paralyzed. This results in a fixed dilated
pupil, and is due to a local disruption of
the sphincter muscles and nerves. This
phenomenon is usually transitory. Not
uncommonly the iris is ruptured radially
in the region of the sphincter. Diagnosis
is made on the observation of an irregular, partially-dilated pupil which reacts
incompletely to light. Iridodialysis, (a
separation of the iris from its attachment)
causes a flattening of the pupil away
from the area of dialysis. This injury
may cause severe hemorrhage.
The rich blood and nerve supply to
the muscular ciliary body make injuries
to this area a serious problem. R,~rrent
hemorrhage with permanent damage is
the rule. Thygerson and Beard report
that in twenty-four of such cases five remained with light perception.
Blunt injuries may also cause suprachoracoidal, subretinal, or preretinal
hemorrhages. Organization of a clot extending from the retina into the posterior
2

chamber is called r~tinitis prolifmms. Peripheral traumatic retinal disinsertion may
result from a contusive injury. Commotio
r~tinu is an entity wherein there is edema
of the retina centering at the macula and
appearing as localized edema with a corresponding central scotoma. It usually
follows contra coup injuries and carries a
good prognosis.
Dislocation or subluxation of the lens
may follow contusion. Not infrequently
glaucoma or adhesions of the lens to the
iris and cornea result. Contusion cataract,
which can occur without rupture of the
capsule, may be followed by a brown
ring of pigment in the anterior capsule
of the lens, (Vossius' ring) .

Rtuliant Energy-Visible light (300.800
mu) can cause severe photophobia and
blindness due to a macular burn (eclipse
blindness) . Infra red light (800-1600 mu)
is absorbed by the lens and is responsible
for a number of cataracts in glass blowers
and steel puddlers. Green lenses now
protect such workers.
Ultra violet (under 295 mu) burns the
cornea and conjunctive after a latent
period of a few hours. Although variable effects are noted, it can be said that
in general small repeated doses c.ause
proliferation of cells whereas large doses
result in necrosis. In mild cases, corneal
epithelium becomes painful, edematous
and roughened. There is intense photophobia. This phenomenon is more commonly seen in high altitudes whe~;e the
unfiltered rays reflect from the snowi.e.: snow blindness.
Radium, x-rays and ionutng radiations
exert a similar effect, but have a latent
period of one to three weeks. They also
exhibit long-term effects commencing
two or three years after exposure and
characterized by corneal opacities, cataracts, or widespread necrosis with subsequent panophthalmitis or severe glaucoma.
It is interesting to note that some young
atomic physicists working with ionizing
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radiations in the United States developed
irradiation cataracts after exceeding the
cataractizing dose of 600 R.
Severe electric shock can cause bilateral
cataracts, but there is usually an associated thermal burn as well.
PENETRATING WOUNDS
Wounds penetrating the cornea or
sclera are serious ocular injuries. Puncture wounds that drain the aqueous cause
a prolapse of the iris. If the lens, choroid,
retina, or vitreous are disturbed an immediate impairment of vision results.
Concomitant rupture of the globe not
infrequently occurs at the limbus or at
the site of some ocular pathology. Impingement of the eyeball on the trochlea
results in contra coup rupture. These
wounds sometimes heal well if infection
is controlled, but such sequelae as hemorrhages, exudates and late degeneration
of the eyeball cause varying degrees of
permanent visual impairment.
Puncture wounds may be accompanied
by one or more intraocular foreign bodies.
Final results in such cases depend upon
the composition of the body, initial damage, and the time retained. Toleration
of different substances varies. For example, gold, silver and plexiglass are
better tolerated than zinc or lead. Iron
causes a siderosis. Copper oxidizes to
precipitate a more severe reaction, and
vegetable materials stimulate a marked
monocytic response. The magnetism of
substances introduced into the eye influences prognosis. Non-magnetic particles,
including some of the new steel alloys,
are rarely removed successfully.
Complications and secondary changes
following intraocular foreign bodies are
legion. Three immediate sequelae are
various degrees of hemorrhage, prolapse
of intraocular tissue, and rupture of the
lens. After a few days, infection, lenticular opacities, secondary hemorrhage,
s6vere glaucoma and epithelialization of
the anterior chamber may follow. Weeks
}ANUAB.Y,
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later the vitreous may contract, and a
persistent endophthalmitis or sympathetic
ophthalmia may develop. Years later
degeneration of the eyeball, staphyloma,
glaucoma, detached retina or cataract may
make their appearance.
HEALING OF OCULAR TISSUE
Healing of ocular tissue is in some
ways unique. Bowman's membrane, as
stated before, does not regenerate. Descemet's membrane may recoil like a
spring on the inner side of the cornea,
but it will regenerate. The sclera heals
with a fibroblastic reaction similar to the
cornea, with blood vessels growing in
from the episclera and uveal tissue. The
retina, if injured, forms a glial scar with
a possibility of retinitis proliferans. Vascularity is a property of the choroid,
which heals by fibrosis. Since no healing
occurs in the iris, wounds here may gape
for years. The lens does not heal except
over a very small perforation.
DIAGNOSIS
The same principles of diagnosis apply
to ocular injuries as elsewhere in Medicine. The exact time of injury, the nature
of the damaging substance, and previous
treatment are particularly important in
the history. Symptomatology consists of
various combinations and degrees of pain,
photophobia, lacrimation, blepharospasm,
injection and anxiety. Wounds to the
eye or its adnexa may be evident. More
detailed methods of examination are considered under management.
PREVENfiON
Public education about eye mJuries is
active at the present time in Canada,
Great Britain and the United States. By
means of orientation lectures, specially
trained first aid workers and nurses, the
persistent efforts of safety engineers, and
the proper use of protective lenses large
industries are materially reducing the
number of ocular casualties. Close liaison
with ophthalmologists has further reduced the number of sequelae to eye
injuries.

3

---Ocular I n j u r i e s - - - - - - - - - - - - - - - - - GENERAL MANAGEMENI'
Ocular injuries are treated on an emergency basis with the following principles
in mind. A routine management is established to facilitate speed and completeness. A record of the previous condition
of both eyes is valuable for forensic
reasons and for dealings with a compensation board. Under local anesthesia the
existing visual acuity is determined by
standard methods. If results are subnormal, pinhole vision is tested. Examination for subclinical strabismus and existing corneal opacities is also undertaken.
These steps may not be feasible in some
acute emergencies, particularly burns.
Although the eye is a poor medium for
bacterial growth. the prevention of sepsis
is always undertaken with the use of
local chemotherapeutic or antibiotic agents.
The possibility of an intraocular foreign
body must be entertained, as such may
exist with only a small perforation.
Doubtful cases are immediately referred
to an ophthalmologist.

then stains damaged areas green. Intraocular tension is tested before the ciliary
body is put at rest with two percent
homatropine solution. An antiseptic ointment, such as one in three thousand mercury bichloride or one in three thousand
metaphen is instilled into both cui-de-sacs.
Systemic antibiotic therapy is not necessary. A firm patch is applied and the
eye is seen the next day. With the disappearance of pain the patch is removed.
Minor corneal ulcers are treated with
repeated instillations of an antibiotic or
sulphonamide ointment, but if infection
persists, gentle curetting may be necessary.
After healing has occurred, the visual
status is determined and recorded.

BURNS
Thermal - Thermal bums are treated
with the general measures suggested above.
Alleviation of pain, prevention of sepsis,
and subsequent assessment of visual status
are the most important factors.

Chemical-The management of chemical
TREATMENf OF
burns
to the cornea is divided into first
NON-PERFORATING WOUNDS
aid, dispensary care, and specialized mediLaceration-The immediate treatment of
cal care.
lacerations is directed toward preventing
First aid follows the injury in seconds
further injury and avoiding future complications. The eye is first anesthetized and consists of copious irrigation with
with one percent holocaine or one-half plain tap water secured from a fountain,
percent pontocaine solution. It is essen- a shallow bowl, or specialized eye fountial to separate the lids. To do this, the tains. It is continued for five minutes.
doctor stands in front and to the left of The lids must be opened in spite of
the patient. With the left index and spasm and pain.
middle fingers on the lids, gentle presDispensary care consists of local anessure is exerted upward and backward.
thesia with one-half percent pontocaine
With a good light striking the eye
and irrigation for fifteen minutes with
obliquely the wound is examined. Foreign
isotonic saline from a bottle suspended
bodies, if observed, are removed with a
three feet above the eye. With the aid
foreign body spud, gouge or needle. Not
of two percent buffered fluorescin the
infrequently a blunt spud bound tightly
amount of damage is assessed, and if it
with a wisp of cotton suffices. If the
is great the patient is referred to an
bodies are firmly implanted, they are
ophthalmologist.
gently lifted out with the gouge or
Specialized care should be undertaken
needle. Meticulous care is necessary to
avoid perforating the cornea. Two or within two hours of the burn as some
three percent buffered fluorescin solution chemicals, by adsorption on epithelial

4
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cells, penetrate for that length of time.
Although some specialists feel that all
cells remaining stained with fluorescin
should be denuded, the general consensus
of opinion is that all viable cells should
be preserved by the very limited use of
denuding. Protection with five percent
sulphathiazole or ten percent sulphacetamide ointment or an antibiotic ointment
prevents infection.

and mydriatics, providing that the iris
is not prolapsed, precede surgical consideration. Tears of the choroid are
treated with cytoplegics and bandaging
of both eyes for one to two weeks before
reassessment. Commotio retinae receives
the same treatment with the addition of
a vasodilator such as one-eighth percent
papaverine. Detached retinae are treated
as are other cases.

The eye is observed at frequent intervals to detect complications early and to
assess results. It is generally held that
patients should not carry anesthetic ointments home because lack of pain often
deludes them into thinking that all is
well, while in fact a serious corneal ulcer
may be forming. This false security prevents many patients from returning for
treatment.

In slowly absorbing clots of the
vitreous without significant eye damage,
replacement with isotonic saline is attempted. Treatment of a subluxated lens
is not indicated if other complications are
absent. Cataract formation indicates removal of the lens, but results are not
good.

The use of such substances as choline
chloride and dionin to reduce corneal
opacities is controversial, but experimental studies by Leopold and Maylath, and
clinical reports by Leahey show that the
use of cortisone either topically, subconjunctivally or systemically reduces vascularization and opacities of the cornea
following severe alkali burns.
CONTUSIONS
In contusive injuries immediate treatment ranges from enucleation to nonspecific therapy. Subconjunctival ecchymoses respond well to general measures.
If the cornea is contussed, treatment with
rest, bandaging and mydriatics carries a
good prognosis. However if the limbus
or sclera are involved in a tear or rupture, enucleation must be considered. If
there is severe prolapse of intraocular
tissue and evulsion of the optic nerve,
enucleation is probably indicated. Otherwise suturing, rest and mydriatics are
employed.
If the iris and ciliary body are involved,
examination with a biomicroscope to reveal the exact extent of damage is indicated. Bed rest with both eyes bandaged,
JANUARY,
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Ocular contusions are not uncommonly
accompanied by injuries to the adnexa of
the eye. Orbital fractures with proptosis
due to intraorbital hemorrhage, and
muscle injuries are assessed by experts.
TREATMENT OF PERFORATING
WOUNDS
1. Without Retained Foreign Bod)'-The
immediate treatment of perforating wounds
is noninterference. Early attempts at removal of blood clot may cause irreparable
damage to the ciliary body and will
certainly accentuate pain and blepharospasm which may cause further herniation of intraocular tissue. Therefore the
following procedure is recommended.
Bilateral patching immobilizes the eye.
The patient is then moved by litter to a
specialist who, with the aid of facial
akinesia, good anesthesia and proper instruments will be able to do the most for
the patient. If consultation is at all delayed, atropine is instilled, chemotherapy
is started and an injection of antitetanus
is administered.
Definitive treatment consists of a continuation of the above, the elimination of
intraocular foreign bodies and surgery,
which is undertaken immediately or within three days. Subsequent assessment

--Ocular I n j u r i e s - - - - - - - - - - - - - - - - detects complications such as sympathetic
ophthalmia. If it is thought that this
condition will develop, enucleation is
performed about two weeks after the injury.
2. With Retilin"J Foreign Botl)'-These
injuries also require specialist facilities.
The bodies are detected by ophthalmological examination, visual tests for scotomata, the examination of the tract of the
wound and the use of a localizing apparatus such as x-rays and magnets. They
are treated by enucleation or an attempt
at removal. The latter can be achieved by
magnets if tried soon after the injury, or
by surgical attacks. Particles in the an·
terior chamber are frequently removed by
incising the cornea with a keratome and
extracting magnetic particles with a small
portable magnet. Foreign bodies lodged
in the posterior chamber are sometimes
removed anteriorly with incision and
magnets, but O'Reilly considers the pos·
terior route "safer, easier, and more
successful." Removal is not synonymous
with cure, and while the prognosis in
most instances is serious, occasionally
foreign bodies are tolerated in useful eyes
for years.

SUMMARY
Ocular injuries, an important subject in
industry and general practice, are discussed. Perforating and non-perforating
wounds are considered mainly from the

standpoint of pathology and immediate
treatment. Although it is indicated where
ophthalmological consultation is necessary, description of specialized techniques
is avoided.
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"It is not a divinity b11t the mystery of arteriosclnosis that shapes the
earthly endings of most lifles."
-NEW ENGLAND }oUllNAL OF MEDICINE
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Chlorpromazine
A Polak, '55
INTRODUCTION
The purpose of this paper is to present, on the basis of a cursory sW"'t'ey of
the international literature, the more significant pharmacological properties and
clinical applications of chlorpromazine A more critical evaluation of the subject
is prohibited by several factors-by no means the least of which is the author's
inexperience. Fundamental understanding of the complex actions of the drug is
g rossly inadequate. The literature, which is pre.dominantly French, consists largely
of small and uncontrolled series. Frequently, it is impossible to attribute therapeutic response to the drug exclusively, and the investigators' interpretations are
often suspiciously optimistic or pessimistic.
During the past decade, many synthetic antagonists to adrenaline, acetylcholine, and histamine have been developed and studied, particularly by French
workers. Among these are the alkyl amine derivatives of the aromatic base, phenthiazine. The first in this series was the potent antihistaminic, phenergan, followed
by diparcol and lysivane, both of which alleviate symptoms of Parkinsonism. The
most spectacular member of the group, one originally developed in the RhonesPoulenc, France, laboratories bears the generic name chlorpromazine hydrochloride, and was designated by this firm as 4560 R. P. It is marketed in Canada
under -the trade name Largactil and in the United States as Thorazine. It also
appears in the literature as M.B. 2378 and S.K.F. 2601-A.

PHARMACOLOGY
Chemically, it is a greyish white crystalline substance, which is somewhat
photosensitive, has a weak, fishy odour,
a bitter taste, and a local anesthetic action
on the tongue. It is water and alcohol
soluble, and the 5% aqueous solution has
a pH of 4 - 5, rendering it incompatible
with alkalis such as the barbiturates, and
irritant in liigh concentrations. In addition there is an intrinsic irritant effect.
It is available in 25 and 50 mgm. tablets and 25 and 50 mgm. ampoules. Oral
absorption is almost complete, with
marked effect in one hour. Intramuscular
effect occurs in five minutes, and is
maximal in one hour with duration up
to 24 hours. General dosage is 25 to 150
mgm. daily. Deep alternate intramuscular
injection produces little clinical local irritation, but intravenous administration
must be by dilute drip.

Recovery from faeces and urine is minimal, and the effect of equal or.al and
parenteral dosage is closely similar. Thus,
degradation in the body must occur, and
its suggested -site is in the liver, since

smaller doses have greater effect in patients with hepatic disease. The drug is
presumed to be active in its origioal state,
and not as a metabolite.
Actions -The multiple and variegated
pharmacological properties of chlorpromazine make it one ·of the most fascinating
and confusing drugs in modem medicine.
Some of the earliest laboratory investigations of its properties were done in
France by Madame Courvoisier. The following are some of the terms which have
been used to describe its action: neuroplegic, ganglioplegic, anti-adrenergic, anticholinergic, anti-histaminic, antispasmodic,
anticonvulsant, anti-emetic, anti-pyretic,
hypothermic, hypotensive and sedative.
It strongly potentiates the analgesics,
sedatives, hypnotics, and the curare-like
drugs.
Autonomic-The Anti-adrenergic action
is marked, as evidenced by protection in
rats against 25 times ordinarily lethal
doses of adrenaline. The hypertensive
effect of adrenaline can be reversed by
chlorpromazine, and small doses block

7

--Chlorpromazine----------------the sympathetic vaso-pressor reflexes.
Vasodilatation occurs on both systemic
and intra-arterial administration, with a
decrease in peripheral resistance. Adrenaline-induced spasm of urterine musculature is eliminated, and the subcutaneous
absorption of adrenaline-delayed drugs is
speeded. Adrenaline-induced hyperglycemia is, however, unaffected.
Although anticholinergic substances are
potentiated, the anticholinergic activity
of the drug is much less marked than the
adrenalytic. Large doses prevent acetylcholine-induced hypotension and bradycardia, and the release of acetyl-choline
in the cerebral tissues of the cat is
blocked. It is of possible related significance that acetylcholine release is also
impaired in cerebral tissue obtained at
lobotomy from schizophrenic patients.
Only extremely large doses block the
effect of stimulation of the peripheral
vagus.
The ¥fects on the cardiovascular system are noteworthy. Cardiac output is
variably altered, but in general it is decreased by large doses. In addition to
blockade of sympathomimetic - induced
tachycardia and hypertension, there is a
specific decrease in · irritability and contractile force of the myocardium, and
protection against the ventricular fibrillation which is induced by a combination
of adrenaline and cyclopropane or chloroform . Early in therapy, a fluctuating
tachycardia of 120 to 140 is noted, but
the rate usually decreases and becomes
stabilized. Hypotension in the recumbent
position is rare, but postural hypotension,
decreasing with time, occurs more frequently. The hypotensive effect is more
marked in essential hypertension than in
the normotensive patient and the systolic
pressure is influenced more than the diastolic. There are usually no ECG changes,
although the T-wave may be flattened.
In the isolated heart, coronary flow is
increased, and then myocardial depression
and heart block occur. Peripheral vaso-
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dilatation by the drug produces an increase in skin temperature which has been
reported to be equal, by thermocouple
measurement, to that produced by spinal
anaesthesia or sympathectomy. The skin
is usually pale and dry, but capillary dilatation is claimed despite this finding.
Decreased capillary permeability is suggested on the basis of decreased trypao
blue exudation into irritated tissues. Protective action has been shown in animals
subjected to haemorrhagic and traumatic
shock.
The antihistiminic activity of chlorpromazine is minimal.
Nervous System- A new term-"oeuroplegia"-has been coined to describe the
action of chlorpromazine on the nervous
system. Blockade has been either shown
or postulated at many levels in the nervous system: peripherally, at both motor
and autonomic nerve endings, in the
ganglia, the medullary centers, the reticular formation, the thalamus, corticodiencephalic circuits and the motor, sensory, and association areas of the cortex.
In vitro oxygen consumption of rat brain
is decreased by 50% by administration of
chlorpromazine in vivo, in amounts simulating therapeutic dosage. Holtz postulates that a blockade of the hypothalamus,
the pituitary-adrenal axis, and the autonomic system occurs, where these are
reacting excessively. A disruption of
cortico-diencephalic association has been
suggested by clinical observation of indifference to pain and to psychic disorders, and a lobotomy-like action in
many psychotic patients-indeed the term
"pharmacological lobotomy" has often
been used. Conditioned responses have
been shown to be abolished, under cootrolled conditions. Central respiratory
depression of rate occurs, but depth and
tidal volume both increase, and the respiratory depression of barbiturates is not
enhanced.
Some EEG findings are of great interest.
On therapeutic dosage, the EEG is that
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of normal sleep rather than that of narcosis, and patients are sedated or actually
asleep, but will rouse very readily. It is
known that a characteristic EEG occurs
in the unaesthetized, curarized rabbit.
This shows an equally characteristic
change on tactile, acoustic, or mild hypothalamic stimulation. This change is
blocked by chlorpromazine. In the ordinary curarized animal, patterns due to
strong hypothalamic or central sciatic
stimulation persist for some time, presumably due to reverberating circuits.
Chlorpromazine does not block the patterns of such strong stimulation, but the
after discharge is eliminated. Similarly,
patients who suffer intense physical or
psychic pain may appreciate it fully at
the time, but their tension is relieved immediately on termination of the stimulus.
The simile to lobotomy is again invoked.
Anti-convulsant activity is evidenced
by the prevention of nicotine induced
seizures in rabbits, and substantiated by
certain EEG findings. Persistence of
strychnine convulsions in treated animals
is interpreted as excluding the spinal cord
as the drug's site of action. There is
potentiation of curare-like compounds,
and a general inhibition of locomotor
activity and of muscle strength as measured by the dynamometer, although maze
performance in rats is unaffected. Some
have reported a muscle relaxant effect
much like that of mephenesin.
Potentiation-The drug strongly potentiates both the intensity and duration of
hypnotics, analgesics and anaesthetics, and
has some sedative property. Barbiturates,
salicylates, codeine, opiates, and inhalant,
spinal, and local anaesthetics are included
in this potentiation. For example, pentothal-surital induction dosage is halved, as
is the amount of ether required for T and A
in adults. Apprehension during induction
is decreased, and post-operative nausea is
minimized. It is postulated that depression
of tissue respiration is the mechanism involved in this potentiation.
JANUARY,
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H ypothermic- Pronounced hypothermic
activity is displayed by the drug. This is
by combined peripheral vasodilatation and
inhibition of compensatory thermoregulatory mechanisms. Vaccine-induced pyrexia
is prevented in rabbits by chlorpromazine,
and if the hyperthermia is allowed to occur
before administration of the drug, temperature is returned to normal faster than by
using aminopyrine. In one series of patients given 100 to 200 mgm. daily, temperatures as low as 95.9° were reported. A
paradoxical brief spiking hyperthermia in
prolonged treatment has been noted. It is
possible that this antipyretic effect combined with other properties of inhibiting
reactions to stress could conceivably mask
infection.
Metabolic- Reports on the effect of
chlorpromazine on metabolic rate conflict.
It is said that tissue metabolism is depressed. This is supported by in vitro studies.
In exposure to extremes of temperature this
is certainly true. Control animals exposed
to standard increase and then decrease of
environmental temperature showed a 100%
rise in oxygen consumption and a minimal
fall in body temperature. Adrenalectomised
animals, and those given chlorpromazine,
showed in contrast, only transitory increase
in oxygen consumption followed by normal
or decreased levd, and a marked decrease
in body temperature. This provides the
experimental basis for the technique of so
called artificial hibernation.
Gastro-Intestinal- Gastric secretion has
been reduced by the drug by 40% and
the incidence of peptic ulcer produced
by pyloric ligation in the rat was reduced.
A spasmolytic effect on the intestine
has been demonstrated in isolated gut by
a decrease in spontaneous peristalsis, and
in acetylcholine- induced hypermotility.
Clinically, relief from biliary and ureteral
colic is reported, with a claim of superiority over both demerol and morphine
by one observer.
Administration of 1.5 mgm. per kilo
to healthy subjects produces, in some,
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--.,.--tChlorf"omazine. - - - - - - - - - - - - - - - - drowsiness, apathy,- chills and thirst, pale
warm skin and a very high incidence of
bilateral Horner's syndrome.
TOXIOTY
No visceral histopathological evidence
of significant toxicity incriminating chlorpromazine has, in the writer's knowledge,
been reported . Chronic toxicity experiments on rats, dogs and guinea pigs
studied by urinalysis and blood examination and finally by post-mortem, have
revealed only non-specific findings such
as congestion. Acute toxicity is apparently followed by death from cardiac
failure, again with only non-specific pathology. There is no conclusive evidence
of renal, hepatic, cardiac or hematopoietic pathology, although jaundice may
occur. There is no evidence of alteration
of renal haemodynamics, although there
is diuresis and increased sodium excretion
in dogs on high dosage. Polyuria of 2
to 3 litres in 24 hours is not uncommon
with therapeutic dosage. Careful blood
studies have shown decreased blood urea
nitrogen and increased blood sugar-the
latter might suggest caution in treating
diabetics. Leukopenia, particular eosinopenia, is seen in the first few hours of
therapy, and this is followed by a mild
leukocytosis.
COMPUCATIONS
A number of recognized complications
occur. Gastrointestinal disturbances may
occur in up to 8% of patients. Constipation is the most common of these. Urinary
incontinence has been noted in up to 4%
of postoperative patients receiving the
drug.
Tolerance to drowsiness is said to occur
in 2/3 of patients, but does not apparently
occur to the beneficial effects of the drug
in psychiatric disorders. Such tolerance
might suggest potential addicting properties, but this has not been substantiated.
A maculopapular, urticarial, or angioneurotic dermatitis has occurred, but this
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clears shortly after terminating therapy,
or in two to three weeks if therapy is
continued. Contact dermatitis, confirmed
by the patch test, in those handling the
drug has been seen, and stomatitis also
occurs. Symptomatically manifest hypotension is claimed to occur in less than
%% of patients and this may be counteracted by recumbent posture.
Jaundice occurs in 9% of patients according to Dr. Berkeley Brown's survey
of the literature for the incidence of this
complication. It does not occur before
the 8th day of therapy and may not be
seen until very late. It is accompanied
by a positive C.C.F. test and bilirubinuria.
It resembles closely the jaundice occasionally produced by testosterone therapy. It
disappears with discontinuation of therapy and does not recur on resuming
therapy. It appears to be obstructive in
nature but the mechanism is unknown .
Dehydration of bile, subsequent to diuresis and increased renal sodium excretion,
has been suggested. No fatal cases directly
attributable to the drug are known .
Subjective distress may occur in the
form of dry mouth, the persistence of
unpleasant taste, flushing of the face, increased frequency and intensity of dreams,
malaise, dizziness, transient fainting, restlessness, apathy and a feeling of unreality. ·
Ataxia and a reversible Parkinson's-like
syndrome have been reported, as has a
noisy euphoria which is similar to alcoholic intoxication and is relieved by bar·
biturates.
The depressant activity of chlorpromazine is to be respected and a dosage
greater than 25 mgm. administered intravenously should not be given without
precautions against cardiac and respiratory depression.
The major clinical applications of
chlorpromazine which have to date been
investigated will now be briefly discussed.
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CLINICAL APPUCATIONS

Psychiatry-A large literature is rapidly
accumulating on the use of the drug in
psychiatry. It is now generally accepted
that it is of value, particularly in treating
patients, whether neurotic or psychotic,
who show marked tension, anxiety and
psychomotor_ hyperactivity. A representative series is that of Winkelman who
recently treated 67 patients with severe
anxiety. Of these 56 showed moderate
to complete relief of symptoms. He also
reports improvement in senile agitated
depression, reversal of paranoid features
in some psychoses, and an effect simulating lobotomy in several obsessive-compulsive neuroses or psychoses. The calming
effect in hostile disturbed patients is remarked upon. However, this series is
uncontrolled and no measures were taken
to eliminate complicating factors. Initial
dosage of 25 mgm. t.i.d. was adjusted to
maintenance at 30 to 150 mgm., daily.
He feels justified in concluding that
!chlorpromazine has a definite place in
the treatment of neuropsychiatric disorders, both by the practitioner and by the
psychiatrist. He emphasizes the importance of chlorpromazine as an adjuvant,
which renders the disturbed patient susceptible to psychotherapy, and he recommends its trial administration to all candidates for lobotomy. Some British
workers are less enthusiastic, restricting
its use to patients with affective disorders
in which tension predominates. They are
unimpressed by results in obsessive compulsive states, depressions, and hysteria.
However, French workers report success
. in these conditions. Controlled work in
Britain, in which each patient served as
his own .control, has confirmed the .excellent results, in tense, hyperactive, unmanageable patients. Azema arrd Ogle report
75 % moderate to marked improvement
in anxiety states but both their dosage
and their recurrence rates are high. Some
recurrences may have been due to abrupt
termination of therapy. They report
good results in excited catatonics and in
JANUARY,
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a case of Huntington's Chorea. Athetosis
has also been shown to respond, and recently hemiballismus and dystonia musculorum have been treated with some
success. Several instances of psychomotor agitation in children responded well.
Reactive depression has been reportedly
controlled, even when shock and psychotherapy failed. Benefit has been claimed
in the manic phase of manic-depressive
psychosis and in some psychoses with
epilepsy. If there is to be favourable
response, it usually occurs within the first
few hours, and Azema feels that it is
futile to continue therapy for longer than
24 hours in unresponsive patients.
Many isolated cases of dramatic therapeutic effect in psychiatric problems have
been reported. For example, a group
working with chlorpromazine in Oshawa,
describe a bed-ridden 56 year old female
suffering from severe menopausal depression, complicated by a hypertension of
300/ 160, which was felt to be on the
basis of · psychogenic adrenaline excess.
Treatment was initiated with intravenous
chlorpromazine followed by oral dosage
adjusted to 25 mgm. q.i.d. She was discharged, her maximal blood pressure is
now 180/100, even under stress, and she
is cheerfully going about her housework.
· Workers · at the Ontario Hospital,
Toronto, treated 87 chronic psychotic
patients, all of whom were considered to
be hopeless. Ten were discharged subsequent to treatment. 32 improved sufficiently to allow termination of shock
therapy and sedation, but traces of psychosis remained. 27 were not appreciably
improved. Thought disorders were not
significantly altered, but affect, delusions,
hallucinations and psychomotor overactivity were much improved. Placebo control was employed. Schizophrenics responded better than manic-depressives. In
35 acute psychoses only three showed
marked improvement, 17 showed some
improvement and 14 were refractory. It
was suggested that the greater response
11

---(Chlorpromazine----------------of chronic patients may be on the basis
of a different autonomic balance. The
psychotic syndromes tend to reappear
when the drug is discontinued. Chlorpromazine combined with electro-convulsive and insulin therapies appears to
enhance these in unresponsive patients,
and in some centers the drug is now
given to all disturbed patients before resorting to convulsive therapy. The French
have reported a few cases of acute delirious states successfully treated by artificial
hibernation, and are studying both hibernotherapy and a modified sleep therapy
which consists of neuroplegia combined
with barbiturate hypnosis. The mechanism by which chlorpromazine acts remains
unknown. It has been suggested that
pharmacological lobotomy simultaneously
impedes both the psychic appreciation of
stimuli and the bodily responses to
psychic disturbance, rendering the disturbed patient calm, indifferent, and detached, but with intellect unimpaired.
Remarkable sedation of the acutely
disturbed, violent and abusive alcoholic
by chlorpromazine is described, and the
effect on delirium tremens is promising.
Antabuse-induced vomiting is inhibited,
and a restful calm, or even sleep may be
produced.
In the treatment of status epilecticus,
intravenous chlorpromazine, alone or in
combination with novocaine or pentothal
was found to be effective. A case of convulsions after infiltration of the maxillary
nerve, refractory to intravenous barbiturates,
was controlled with chlorpromazine.

Anaesthesia-A highly promising fidd
for the use of chlorpromazine is anaesthesia.
Several techniques are being
studied and evaluated. The drug is now
being increasingly used as a premedication agent for routine anaesthesia. It
appears to closely approach the ideal of
rendering the operative subject drowsy,
serene, and relaxed, with decreased secretions and decreased autonomic tone, but
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with slight vagal predominance and with
a high susceptibility to small doses of
all anaesthetic agents. Euphoria and apprehension are usually less than with
standard agents, and there is no narcosis.
Induction is smoother and intubation is
facilitated. Smaller quantities of general,
spinal, or local anaesthetic are required.
Several studies, and experience in this
center, have shown that post-operative
nausea and vomiting are very markedly
decreased and the patient usually is calm
and relaxed on regaining consciousness.
French workers have introduced a
technique which they call potentiated or
facilitated anaesthesia. By this method
a mixture of drugs which per se have no
anaesthetic properties, is used. These
drugs depress tissue metabolism and inhibit the compensatory autonomic reflexes, allowing surgical anaesthesia with
only minimal amounts or indeed none
of the usual anaesthetic agents. One such
combination consists of phenergan, demerol, a barbiturate, atropine and chlorpromazine. This procedure is finding application in poor risk patients urgently
requiring surgery and is also being used
somewhat in routi.ne anaesthesia.

Anti-emesis-The protection exhibited by
chlorpromazine against emesis induced
in dogs by apomorphine has led to its
clinical investigation as an anti-emetic
agent. The effect on post-operative nausea
and vomiting has already been described.
Favourable effects have also been reported in a long list of conditions where
nausea and vomiting is encountered.
Among these are: hyperemesis gravidarum, motion sickness, uremia, meningitis,
pertussis, labarynthitis, carcinomatosis,
vomiting accompanying infections in children, migraine, and liver disease. 10 to
25 mgms. a.c. has usually been found
adequate. Vomiting induced by medication
with nitrogen mustards, antibiotics, hypotensive agents, digitalis, and aminophylline,
apparently respond, as does the vomiting
of gastrointestinal infections and cerebral
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and cardiovascular disease. .Although results in the treatment of radiation sickness
at the Cancer Oinic, Victoria Hospital,
have not been impressive, Marks recently
reported a series of 84 patients, of which
68 obtained complete relief and 12 moderate relief with chlorpromazine. He believes
it to be the best drug he has yet used in
the treatment of radiation sickness.

ArtifidaJ Hibernation-Perhaps the most
of this new drug is
m the techmque of so called artificial
hibernation. The pioneer in this field is
Dr. Henri laborit, a 40 year old French
naval surgeon, who has been investigating
the neurovegetative system and chemical
nervous mediators since 1944. The theory
upon which his technique is founded is
intriguing. It is said that while studying
shock he read of a surprisingly low posttraumatic mortality among the French
soldiers injured during the cold Napoleonic Russian campaign, and also among
the French explorers hurt in Canada's
frozen wastelands. This appeared to him
to correlate with findings of increased
survival described by Finnish and American scientists studying the effect of experimental hypothermia on traumatized
~n.imals. J~ntzer, of Geneva, had severely
lDJUred livmg trout frozen in blocks of
ice and had been amazed at their revival
when rewarmed. He suggested that this
was possible because fish lack a neurovegetative system. This, combined with
the results of researches of Riley and
Selye, suggested to Laborit that man's
capacity to survive severe external or int~rnal .a~gression .might depend, not upon
h1s ability to restst, but upon his ability
to adapt. He believes, along with other
~nvestigators, that the body's reactions
m attempting to maintain homeostasis in
the face of a severe stress can be so violent as to be even more harmful than the
original onslaught. These harmful defence
mechanisms are mediated by the neurovegetative system-that is, the pituitaryadrenal axis, other endocrines, and the
autonomic nervous system. He believes

~xciting app~cation
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that it is the excessive discharge of this
system which largely contributes to the
s~ock s~drome. Therefore, he began to
d1rect ~Is effor~s at producing a hypometabolic state m which the body would
be capable of survival under extreme
stress by adaptation to a lower level of
function, under the protection of blockade of .temporarily harmful compensatory
mechanisms. Hypothermia had been shown
to decrease metabolism and increase survival in trauma or major surgery but the
effects of the hypothermia itself freque~tly proved fatal. Bigelow performed
ca~d1ac . surgery on dogs under hypothermia, ';1th. 85 % mortality, due partly to
the acidosis, hypercoagulability of blood,
hemoconcentration, and peripheral vascular collapse occasioned by the procedure, and mediated by the neurovegetative
syste~. If dogs are subjected to hypotheroua after pharmacological neuroplegia,
these effects are usually reversed. Shock
could not be produced by the Whipple
method in dogs previously treated with
chlorpromazine. Tissue metabolism is already lo.wered by the drug and hypothermia
lowers 1t even further. Blocking of compensatory mechanisms makes hypothermia
less stressful and easier to induce and
maintain. Subsequent rewarming is much
less harmful. The concept of lowering
the .defence mechanisms and attempting
passive adaptation is at variance with the
usu~l procedures aimed at increasing orgame defences. The natural hibernation
of some mammals, which protects them
against the stress of cold temperatures
and lack of food, appears to be simulated.
Laborit speaks of artificial hibernation
as a temporary abandoning of metabolic
luxuries and adoption of a more modest
existence awaiting more favourable conditions. This seems to him more logical
than some orthodox procedures which he
describes as "whipping a tired horse".
The technique of artificial hibernation
is variable, and its description is beyond
the scope of this paper. The drugs use·d
are combined in a "lytic cocktail". One
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---«Chlorpromazine-----------------such combination consists of phenergan,
chlorpromazine and demerol. Recently,
laborit added somatotrophic hormone,
which he feels favours protein anabolism
and lipid catabolism and further approximates the hibernation of animals, which
metabolise autogenous lipids rather than
carbohydrates or protein. Other anabolic
substances such as the androgens and
vitamins have also been· used.
It is postulated that the harmful reactions of the organism to trauma, toxicosis, infection, or psychic stress are all
affected. The hypothermia can be accentuated by a variety of methods which
range from exposure in a cool room to
the use of ice bags or refrigeration by a
continuous flow apparatus. Such reactions as cyanosis, shivering or subjective
discomfort are absent. Refrigeration is
usually not necessary, but when it is used
the blockade must be complete, as cooling
constitutes an aggression in itself.

Some spectacular results have been reported in moribund .patients who require
major surgery. The method ha~ also been
used in cardiac, cerebral and thoracic
surgery, where the resistance of vital organs subjected to anoxia is said to be
increased, and in burns.
Shock IITid Moribtmd States-Hugueoard
and laborit modified their technique in
treating war casualties at Vietnam in
1953, in an attempt to standardize treatment for the mass management of severe
multiple injuries complicated by combat
fatigue, climatic extremes, blood loss and
rough procedures of evacuation. Where
transfusion for at least an hour neither
stabilised nor increased blood pressure,
they administered the "lytic cocktail".
Abundant continuous transfusion was
maintained, since with paralysis of cardiovascular reflexes significantly diminished
blood volume is rapidly fatal. Their series
included several patients whose systolic
pressure remained at zero despite three
to four hours of transfusion, and in no
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cases was systolic pressure in excess ' of
6 mm. of mercury. In approximately
10% of patients pronounced hopeless,
blood pressure was restored to levels permitting life-saving surgery. No claims
are made as a result of this work, but the
opinion is expressed that some otherwise
certainly hopeless cases were given a
chance of survival. The interesting possibility arises of combining the "lytic
cocktail" with hypothermia under conditions of non-tropical warfare.
laborit states that the kidneys and the
liver are included in the peripheral vasoconstriction of shock, and that anoxia of
these vital organs is averted by the "lytic
cocktail". Further, tissue susceptibiliity
to anoxia is decreased. }lypothermia can
be maintained for teo days or more.
60 aged patients suffering hopeless
conditions, were operated on by the
French under artificial hibernation, with
refrigeration. They described their results as spectacular. Some of these patients were dying of peritonitis at the
time of operation. Seneque described 50
cases with a calculated expected mortality
of 75%. Artificial hibernation reduced
this to 32%. Most of the deaths were
several days after operation and 44% of
patients dying had carcinoma. He condudes that in desparate cases requiring
surgery, artificial hibernation lowers the
mortality very significantly.

In experimentally infected animals, the
"lytic cocktail" is said to suppress local and
general reactions · to infection. A parallel
is drawn to haemorrhagic shock, with the
claim that prevention of the reaction syndrome to infection by the "lytic cocktail"
combined with antibiotic therapy, is similar to prevention of the reaction syndrome
in shock by the lytic cocktail combined
with blood replacement. This decreased
resistance to bacterial invasion combined
with the antipyretic effect could, as has
been mentioned, possibly mask the symptomatology of infection.
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With the enthusiasm that greeted some
of the early findings, came many attempts
to find new clinical applications for
chlorpromazine.

analgesics and antispasmodics, very effective in cases of severe dysmenorrhea
which were refractory to routine treatment.

· Obstetrirs - In obstetrics, the Oshawa
workers gave phenergan and demerol
during labour, and added 50 mgms. of
chlorpromazine just before the end of the
econd stage. They found remarkable
general relaxation without foetal depression, and in a number of cases careful
low forceps delivery was possible without
further anaethesia. Chlorpromazine given
during labour slowed the contractions and
decreased their force. This was used to
advantage to control hard contractions
where the cervix was not dilating well.
Laborit et al report on 175 patients given
chlorpromazine in a glucose drip. Drowsiness occurred and pain was almost totally
abolished. The drug was stopped at full
dilatation and analgesia lasted until after
the third stage. Neither the labour nor
the delivery were reported to be adversely
affected, and although the infant showed
slight drowsiness in some cases, it is
claimed that no method of general analgesia produces less neonatal depression.
Laborit reports the rather perplexing
finding that labour was accelerated in
1/ 3, slowed in 1/ 3, and unaffected in
dUTation in 1/ 3 of patients. This is further complicated by a concomitant use of
oxytocics. The series was controlled with
respect to both maternal and foetal
effects.

Pediatrics -In pediatrics, six cases of
severe toxic states in children, suffering
from infections such as otitis, nasal
pharyngitis and gastroenteritis, and presenting with a syndrome of haematemesis,
meleana and peripheral vascular collapse,
were treated with intramuscular chlorpromazine, with what is described as lifesaving results. Within five or six hours
vomiting stopped, the pulse was slowed
and the children became restful. Another
series of fourteen cures in nineteen cases
of encephalitis in nursing infants, is
described, using the lytic cocktail and
standard measures combined with exposure at temperatures of 15 to 17° C. A
case of purpuric scaclet fever, pronounced
hopeless, is said to have ·been cured by
three days of artificial hibernation. Cure
is also claimed in tetanus where antitoxin
was given too late. Body temperature was
maintained. at 34° for a week in this patient. Recently a French paper has appeared describing artificial hibernation in
the management of very premature infants.

In eclampsia, the sedative, hypotensive
and anti-convulsive properties appeared
to be of value, although Laborit combined chlorpromazine with procaine
amide, whose hypotensive effect, he says,
is thus enhanced. Rouchy and Creze also
obtained favourable results, but one notes
that they used phenergan, magnesiumacetyl-methionate and ·p henobarbital in
addition to chlorpromazine.
· Cleuet has found chlorpromazine, combined with smaller than usual doses of
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Surgery -Many applications in surgery
are being studied. The Oshawa workers
describe stabilisation of pulse, elimination
of the need for postoperative bronchoscopic aspirations and decreased requirements for postoperative medication in
thoracic surgery. This is supported by
European observations. In neurosurgery,
Dr. Letienne of Montreal describes spectacular results. He states that on chlorpromazine patients with concussions, who
formerly required three or four days to
recover, now do so in one or two days,
and that the usual recovery period of two
to three weeks after brain damage is
shortened by chlorpromazine to four or
five days. He is impressed with the transformation of previously unmanageable
disturbed neurological patients to quiet
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vascular accidents some of the paralysis
is due to vessel spasm, and reports striking results attributed to relief of this
spasm by the drug. He insu.res cessation
of bleeding before initiating therapy. In
his clinic all patients in whom depressed
fracture or acute extradural haemorrhage
have been excluded, are given 50 mgm.
of chlorpromazine immediately. Coma
caused by carbon monoxide, cerebral
oedema, or increased intracranial pressure,
is also said to be favourably affected by
chlorpromazine.
In orthopaedics, the Oshawa report
describes a unique and almost specific
relaxant and analgesic effect. The subjective distress of fractures, associated
with soft tissue laceration, is much reduced. 50 mgm. of chlorpromazine daily,
supplemented by minimal amounts of
analgesic, suffices for the comfort of patients with multiple comminuted fractures
and crush injuries of the extremities.
In minor surgical procedures, such as
endoscopy, or paracentesis, small doses
markedly reduce discomfort, enhance relaxation, and by autonomic stabilisation
are said to minimize the risk of vagal
cardiac inhibition.
In treating peripheral vascular disease,
chlorpromazine is said to relieve pain and
increase skin temperature, but it reputedly
has no effect on Buerger's Disease.
Several newer medical uses are being
described.

Newer Medical UseJ- Resistant chronic
neurodermatitis and eczema have responded with healing and subjective relief and
a dermatologist on the Faculty of Medicine, University of Toronto calls chlorpromazine the only true antipyretic
available.
Asthmatic crisis has been relieved for
at least twelve hours with chlorpromazine
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alone, or combined with barbiturates. Intractable hicough has also responded to
the drug.
In gastroenterology, improvement was
seen in gastroenteritis, cardiospasm, and
spastic colitis, and in a case of arsenic
poisoning, relief of cramps, diarrhoea and
haemorrhage apparently occurred. Subjective relief of peptic ulcer and of the
postgastrectomy syndrome is reported,
although the Oshawa group found the
drug disappointing in the treatment of
peptic ulcer.
Malignant hypertension is resistant to
chlorpromazine, but the so-called psychogenic hypertension, presumably due to
increased autogenous adrenaline, apparently responds well. It might be suggested that the combination of the drug's
hypotensive and anti-emetic properties,
could be of use in the nausea and vomiting induced by many of the hypotensive
drugs.
Relief of pain and apprehension has
been noted, after administration of chlorpromazine in coronary occlusion. The
pain of peripheral neuritis and terminal
malignancy appeared to be significantly
decreased or made much more tolerable.
It is perhaps appropriate that the last
reference should come from a recent publication in the field of geriatrics. In a
hospital for the aged, fifty patients, many
of whom were suffering from senile
psychosis and inoperable neoplasms, were
given 25 mgm. of chlorpromazine t.i.d.
It was concluded that the drug is remarkably suited to the problems of treatment
in agitated depression and senile dementia, intractable neoplastic pain, and
nausea and vomiting which are so frequently encountered in geriatric practice.

SUMMARY
The present status of chlorpromazine
as a therapeutic agent, is controversial.
Its place in psychiatry and anaesthesia
appears to be, for the time being, assured.
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Its use in surgery and as an anti-emetic
is meeting with increased acceptance. Its
use in hypothermia stimulate.s much current research and raises extremely interesting questions in the theories of
reaction to stress. Other applications
are being widely investigated and await
further documentation.
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"He who is of a calm and happy nature will hardly feel the pressure of age."
-PLATO

"In the bottle, discontent seeks for comfort, cowardice for courage, and
bashfulness for confidence."
-SAMUEL JoHNSON

"A good laugh and a long sleep are the best cures in the doctor's boo/e."
-husH PRoVERB
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~pil~ptic

Variants
Douglas Grant, '55
INTRODUCI'ION

Too often, at least from the student's viewpoint. epilepsy is regarded as a
periodically recurring, grossly convulsive disorder. This restricted viewpoint
does not include many phenomena which are undoubtedly epileptic in origin.
The modern view of the epileptic states was introduced by Hughlings Jackson in the nineteenth century when he defined epilepsy as rapid and local discharges of grey matter. His insight was remarkable consideriJ18 that the
electroencephalogram had not been developed and with its development his
hypothesis was confirmed.
Jackson's definition of epilepsy however is too confined to conform with the
presegt day viewpoint of this disorder for there are now believed to be many
forms which consist almost solely of inhibitory phenomena without a trace of
excessive discharge, indeed, loss of consciousness itself indicates ceiJular arrest.
The varied forms of epilepsy were recognized by Gowers in 1907 when in
his hook "The Borderland of Epilepsy" he proposed the encorporation of many
disorders into the rapidly expanding classification of epilepsy.
Current opinion now regards epilepsy as a symptomatic disorder with recurrent fits as its cardinal sign. Fits in turn may be defined as any transient,
paroxysmal, disorderly, uncontrolled and recurrent manifestation of any neural
process on the level of the neuraxis. This defini tion includes conditions as
divergent as twitching of a muscular group and coordinate acts of the whole
body, it also covers the akinetic variety in which there is no movement.
On the above basis we now have widely spaced brackets in which to fit the
varied forms of epilepsy. The more rigid characteristics of epileptic attacks are
sudden onset, brief duration, and recurrent habit. However, some forms are
protracted, repetitious and may be infrequent. even brevity loses its significance
when the aura is prolonged. W e must recognize also the epileptic nature of fits
involving visceral centres even though there may no interference with the conscious stream, no involvement of skeletal muscles and in fact nearly none of the
usual sign posts of epilepsy. Thus the divergence from the classical symptoms
may be extreme. Still such viscera attacks do occur, alone, or as an accompaniment of a major . attack. The conventional landmarks in epilepsy lose much of
their prominence and it is wise therefore not to seek too rigid a framework for
one's viewpoint of the epileptic disorder.

7. .Akinetic epilepsy
CLASSIFICATION OF EPILEPTIC
II. Sensory Variants
VARIANTS
1, Sensory epilepsy
In addition to the ordinary major and .
2. ~eflex epilepsy
minor varieties of epilepsy cases are ob3. Mfective epilepsy
served to which the term of epileptic
Ill.
Physi~aJ
Variants
variant may be applied. Some are, of
course, far from rare while others are IV. VisuraJ Variants
unusual and their true nature not evident
I. MOTOR VARIANTS
at first sight.
1. Jacksonian Epilepsy - Because this
form of epilepsy is so familiar and so easily
I. Motor Variants
recognized time will not be spent in des1. Jacksonian epilepsy
cribing it.
2. Myoclonic or regional epilepsy
2. Myocloni~ Epilepsy - This epileptic
3. Tonic epilepsy
variant manifests itself as irregular jerkings
4. Coordinate epilepsy
of multimuscular groups of some part of
5. Epilepsia partialis continua
the body. The movement may be a simple
6. Pyknolepsy
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twitch, a few clonic jerks or a short tonic
spasm and is believed to be caused by discharges of subcortical motor systems. The
frequency of this variant is probably underestimated because the afflicted seldom views
his condition with alarm or complains of
it.
The symptoms are seen in over half the
cases of grand mal and indeed they may
exist before grand mal seizures occur and
frequently continue during the intervals
between the major attacks. In 64% of
patients with myoclonic epilepsy grand mal
coexists and in another 21% petit mal
seizures occur.
The symptoms may be uni or bilateral.
Very occasionally lapses of consciousness
accompany the condition which is most
commonly seen during the night and early
morning. The condition often exhibits a
familial incidence. A single seizure lasts
1-2 seconds and usually the patient is lucid
and annoyed or embarrassed by his explosive movements. They occur usually in
groups of 4 or 5 with an interval of 3 to
6 seconds between seizures.
The electroencephalogram often demonstrates multiple high voltage spikes and
these spikes are often mixed with slow
waves forming the disorganized pattern of
petit mal. In those cases not associated
with major or minor epilepsy normal encephalograph patterns are seen and these
cases are believed to be entirely free of
cortical movement.
3. Tonic Epilepsy-This variant demonstrates no clonic or phasic elements but consists of tonic contraction only. Commonly
attacks consist of extension and inversion
of all four limbs with arching of the back
and head. Occasionally, however, the arms
are flexed at the elbows and adducted at
the shoulders with wrists flexed and fists
clenched. There may be involvement of
the face e.g. the eyes may be directed to
one side with the head following the movement of the eyes. At times the seizure begins with slow flexion of one arm and
extension of the ipsilateral leg. The attacks
}ANUAllY,
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may be confined to the head and body or
to one or more limbs.
Two chief forms are seen.
A. Immediate bilateral symmetrical tonic
spasms of the whole body simulating decerebrate rigidity. It is said that these
seizures do not develop into recurring
habitual attacks in the absence of compression and in the presence of compression
they bear a grave prognosis.
B. Beginning locally and spreading.
evolving, slowly and asymmetrically and
often showing a rotation around the
patient's long axis.
4. Coordinate Epilepsy - This variant
consists of attacks demonstrating coordinate and quasi purposive movements
often resembling hysterical attacks. It is
believed by some observers that these
attacks are not truly epileptic in nature
but rather are intermediate between epilepsy and hysteria. The seizures demonstrate features of both conditions and
make difficult the differential diagnosis
between hysteria and epilepsy. This condition exemplifies the occurrence of epileptic processes on the highest levels of
activity.
The attacks may consist of movement
of only one part of the body but occasionally demonstrate well coordinated
movements such as running and hopping
and in the latter case the movements are
not convulsive but rather coordinate.
Often the patient is unaware of the movements and the movements may he followed by muscular collapse.
This variant is also considered by some
to form a connection between the motor
and the psychical variants.
5. Epilepsia partialis continua. - This
motor variant is defined as a local convulsive movement of one part of the body
which continues steadily or with brief
interruptions over long periods of time.

The attack is most often limited to a
peripheral portion of the body as for
example the wrist or fingers. There is
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--Epileptic Variants---------------absence of exhaustion paresis which often
marks Jacksonian epilepsy. This absence
is believed to be due to the mildness of
discharge. Cases have been reported in
which this condition was caused by a
spinal glioma thus demonstrating true
spinal epilepsy. In other cases the focus
of discharge was shown to be cortical.
It has been suggested that it would be

preferable to drop the Latin and use the
term "continuing focal motor seizures"
so that it could be used to designate
continuing viscero-motor seizures as well.
6. Pyknolepsy-This term is used to describe a special type of brief seizure which
was described by Adie (1924) as "A disease with an explosive onset between the
ages of 4 and 12 years. Of very frequent
short, very slight, monotonous, minor,
epileptiform seizures of uniform severity
which recur almost daily for weeks,
months or years, are uninfluenced by
anti-eleptic remedies, 'd o not impede normal mental and psychical development
and ultimately cease spontaneously never
to return."
The seizures consist of extremely brief
mental blanks; a complete momentary
arrest of the consciousness concomittant
with rolling eyes and flickering eyelids.
Gross tonic and clonic elements are absent and falling does not occur.

is termed inhibitory or akinetic epilepsy.
Many epileptic patterns are inhibitory
and not excitatory in nature. Arrests of
function appear in some phase of both
major and minor fits while some postconvulsive symptoms, often believed due
to exhaustion, may exemplify inhibition .
Paralysis is most often caused by sudden ischemia of the cortex and this is
often found at operation especially when
no cortical lesion is found . This explanation of such seizures does not mitigate
against the epileptic nature of such attacks and those patients who have sensory
seizures associated with paralysis might
well be examples of true epilepsy associated with vasomotor constriction of an
area of the brain adjacent to the area of
discharge.
ll.
1.

SENSORY V ARI.ANTS

Sensory Epilepsy

Gowers (1901) found that in 57% of
the 2,013 cases of epilepsy which he
analyzed personally there was an aura or
what was believed to be a sensory warning of an approaching seizure. This aura
represents discharge in a sensory area and
therefore is in itself a seizure. Indeed
paroxysmal phenomena may be confined
to afferent mechanisms. Not only do the
sensations of Jacksonian auras march
along lines representing cortical spread
like a corresponding motor fit, but they
may be followed by transient loss of
sensibility without motor involvement. It
may be that some paroxysmal neuralgias
may eventuallv be classified as examples
of sensory epilepsy.

Pyknolepsy appears to be a variant of
petit mal, distinguished from it by the
usual complete disappearance of symptoms and by the absence of clonic movements, pallor, mental confusion and
collapse. The prognosis however must be
guarded for many children who have
multiple brief nodding seizures ultimately
develop petit mal or less commonly
grand mal attacks.

Sensory seizures may be divided into
six groups. Viscerosensory seizures wiJJ
be described later under autonomic seizures.

7. Akinetic Epileps)'---Cerebral inhibition
is still not well understood but it may
be said that inhibition is a function of
the cerebral cortex just as is excitation.
The epileptic discharge may produce
paralysis instead of activity and this state

1. Somatosens01'y Seizures - These fits
may be a transient or may be continuous
for a variable period of time. They usually consist of tingling, numbness, sense
of movement, a desire to move or occasionally pain. The seizures originate in
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the postcentral gyrus chiefly and often
spread across the Rolandic fissure to cause
movement in the same member. Reverse
spread from motor to sensory areas is
rarely seen.
2. Visual Seizures - These seizures are
the result of discharge in one or other
occipital lobe and may take the form of
lights which may be coloured, dimming
of vision and complete blindness even
though the discharge originated in one
lobe. CompHcated visual hallucinations
and alterations in interpretation of things
seen as for example micropsia or macropsia indicates a psychical seizure rather
than a true visual seizure.
3. Auditory Seizures - Generally these
seizures take the form of simple sounds
such as a buzzing or a drumming and
result from epileptic discharge in one
temporal lobe. These sounds are generally referred to the opposite ear but the
patient may be unable to localize the noise
to either ear. Hallucinations of music or
very complicated sounds are classified as
dreamy states or psychical seizures.
4. Vertiginor1s Seizr1res - These attacks
are described as dizziness or unsteadiness
by the patient and frequently appear as
an aura before other types of seizures.
They may occur alone but frequently
are associated with a humming sound,
forming an auditory-vertifinous seizure.
The patient rarely has recollection of the
direction of rotation in contradistinction
to Meniere's Syndrome.
5. Olfactory Seizures - Jackson demonstrated the uncinate gyrus involvement in
cases in which an aura consisted of a
disagreeable odor as the initial feature and
for this reason thev are often referred to
as uncinate fits. These seizures are rare
and the sensation seems to be always disagreeable, being a sharp, or smoky or disgusting odor.
2. Reflex Epilepsy
A rather constant feature of epileptic
seizures is the apparent absence of a precipitating factor, however, in rare cases

a precipitating factor may be observed
and if the precipitant is specific these
cases are termed reflex epilepsy.
Nothnagel describes some rare cases of
peripheral nerve trauma as resulting in
secondary epilepsy, however, this form
has not been evident in cases of trauma
resulting from World War II. Experimentally epilepsy may be produced in animals by excitation of the skin of the face
and neck, following section of the sciatic
nerve or hemisection of the spinal cord.
The literature is filled with examples
of epileptics whose seizures are precipitated by a sudden blow. In many cases if
the individual was forewarned the stimulus would then not bring on the attack.
The precipitating factors may be classified as somatic, auditory and visual.
1. Somatic The stimulus commonly
must be in one specific area and of a
specific form most often light and repetitious.

2. Auditory-The most common form of
auditory stimulation causing seizures consists of an abrupt noise which does not
need to be loud or alarming, occasionally
however, the stimulation may be of a
rumbling or monotonous type. The seizure type precipitated by auditory stimulus .is chiefly inhibitory but it may take
any form.

3. Visual- Visual stimulation has been
used experimentally to precipitate seizures.
The stimulus most commonly employed
is a flickering light source. Cases are reported in which epileptic attacks have
been precipitated when the patient drove
past a Hne of trees through which the
sun was shining.
3. Mfective Epilepsy
Certain seizures appear to be neither
completely epileptic nor completely hysterical even though their form may be
precisely that of a grand mal attack.
These seizures are reflex in nature in that
they are provoked from without by an
emotional excitant. It is believed by some
21

--Epileptic-Variants·- - - - - - - - - - - - - - that these phenomena occur chiefly in
psychopaths and as a result are termed
psychasthenic fits. It may be that these
attacks merely. simulate epilepsy and actually are the maximal expression of a
series whose minimal forms consist of
giddiness, faintness and other neurotic
symptoms for it has been claimed that
these patients do not show mental deterioration.
Affective epilepsy denotes the occurrence in psychopathic and hysterical subjects of grand mal seizures tending to
demonstrate that hysterical and other
epilepsies are more closely related than is
generally believed.
ill. PHYSICAL VARIANTS
In local sensory or motor seizures there
is an awareness of what is happening and
therefore a psychical process is produced
as an accompaniment, but in sensory and
motor seizures the psychical accompaniment is secondary. In a psychical seizure
some mental change is the primary manifestation of the seizure discharge; this is
not a simple lapse of consciousness but it
instead a positive psychical state.

These psychical variants appear to be
divisable into psychosensory seizures and
psychomotor seizures but the dose rela~ionship and common features make the
division difficult.

2. Emotions-A common sensation is -an
emotional change which usually takes the
form of fear, sadness or loneliness. It
has been observed that neither localized
epileptic discharge nor electrical stimulation seems capable of awakening anger,
joy, pleasure or sexual excitement perhaps
indicating that there is no specific cortical
localization associated with these emotions.

3. Hallucinations - These resemble true
dreams and are not altered by the perception of present experiences as are the
illusions. They are apt rather to be independent of the environment. These
hallucinations may be very complex and
may be referred to any or all of the
senses.
4. Forced Thinking- The patient may
experience a crowding of ideas, a rapid
succession of thoughts or of strange
ideas.

2. Psychomotor Seizures
This form is demonstrated by outbursts
of bad temper and erratic conduct which
is often coincident with electroencephalograph changes denoting epileptic seizures.
The fits are often accompanied by diminution of conscious awareness and may on
rare occasions be followed by conventional epileptic seizures. These psychomotor attacks have been noted often in
families in which grossly convulsive epilepsy is hereditary.

1. Psychosensory Seizures
Illusions
(a) Visual: Objects seen may seem
The E.E.G . shows seizure discharges of
larger and nearer (macropsia) or smaller a special type, consisting of a burst of
serrated slow waves of two types, flat
and more distant (micropsia).
(b) Auditory: Sounds may seem louder topped 4/sec. waves and high voltage
than they normally should.
6/sec. waves. Of those patients demon(c) Labyrinthine: There may be a sense strating clinical signs of psychomotor
of change in the position of the body seizures 88% show typical seizure disin space.
charges in the anterior temporal region:
(d) Memory: A sense of "d~jl vu~· or The similarity of these waves to those
the reverse in which the present situation produced by either anaesthesia was noted
seems to be strange or absurd.
and it was observed that they could be
(e) illusions of remoteness: The pa- made to assume a more normal pattern
tient may feel removed from his body with benzidrine. This may explain the
and from the immediate environment success of benzidrine therapy in behaviour
with the sensation of being an observer. problems in children.
1.
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In 1938, Jasper, Soloman and Bradley
described a group of thirty children
whose behaviour was hyperactive, impulsive, variable and involved spontaneous
misbehaviour apparently unrelated to environmental situations. Of this group
70% showed E.E.G. changes judged to
be epileptiform.
It is said that both primary and secondary behaviour problems exist in epileptic
children and that the primary problems
are direct expressions of disordered cerebral function. These children are said to
exhibit two or more of the following
traits:
1. Erratic variability in mood and

behaviour
2. Hypermobility
3. Irritability
4. Short and vacillating attention
span
5. Selective difficulty with mathematics as a school subject
In the typical psychomotor attack the
patient does not generally completely lose
consciousness but is often amnesic. His
manner is negativistic and may be assaultive. The assaultiveness is poorly directed
and he behaves as a fighting drunk He
usually reacts to commands and fights
against restraint, his speech often is unaffected but it may be babbling in nature.
IV. VISCERAL V ARIANfS
Visceral variants are often referred to
as autonomic epilepsy and the term denotes sudden exacerations of some autonomic function which may be sensory,
motor, or mixed. In epileptic attaclcs the
visceral centres often participate as is
demonstrated by the appearance of symptoms of many types-<irculatory, respiratory, vesicle, rectal, renal, vagal, salivary,
sudatory and pupillary. In some cases of
autonomic epilepsy the seizure discharge
appears to be confined to autonomic
centres.
There are close anatomical and functional relationships between the prefronJANUARY,
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tal area, the orbitofrontal area, the cinquate gyrus, the temporal lobe, the
thalamus and the hypothalamus. All these
areas with the possible exception of the
temporal lobe are closely related to the
autonomic functions of the body and
exert an important control over emotions
and their expression. A seizure originating in the hypothalamus and characterized by autonomic symptoms can spread
to the anterior temporal lobe and give
rise to symptoms indicative of psychomotor attacks. Anxiety tension states
with symptoms stemming from autonomic
centres will demonstrate a symptomatology similar in form to autonomic epilepsy and frequently the two conditions
may coexist.
The E.E.G. demonstrates that some
form of autonomic disturbance in seizure
form occurs in 30% of patients with 14
and 6/sec. positive spikes. Common
among these disturbances are flushing,
sweating, shivering, palpitation of the
heart, gagging, fever and pain. The patient usually does not have more than
one or two such symptoms and the same
symptoms tend to recur in each attack.
1. Visceromotor $eiZIIres

(a) Vasovagal attacks: These attacks
are characterized by peculiarities and
irregularities of the heart beat, difficulty
in respiration, hot flushes or cold waves,
pallor, shivering, tremor or sweating.
Changes in pulse or respiratory rate may
be observed. The symptoms chiefly point
to involvement of the vagal nuclei on the
floor of the 4th Ventricle and adjacent
vasomotor centres. Altered consciousness
may be demonstrated tending to link this
condition with narcolepsy and cataplexy.
Vasovagal attacks are frequently seen
in persons with a family history of
migraine, epilepsy, or mental disease.
These seizures usually are more prolonged
than classical epileptic seizures but they
may be brief.
(b) Less definite than vasovagal attacks are peculiar seizures distinguished
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--Epileptic V a r i a n t s : - - - - - - - - - - - - - - by yawning, urination, giddiness and
occasionally vomiting. Some of these
attacks probably depend upon disorder of
the visceral centres regulating sleep and
fluid balance with subsequent spread to
other centres in the floor of the fourth
ventricle.
(c) Another visceral form is demonstrated by a rise in temperature. Some of
these are due to temporary toxic states
causing both the seizure and the fever
but in many cases the temperature increase appears to be on a neural basis.
(d) Some varieties consist simply of
an isolated neuro sympathetic disorder
and cases which are difficult to differentiate as being either a faint or a fit belong here. Syncopal attacks if of cardiovascular origin are termed faints, if of
neural origin are termed fits. The seizure
is often limited to the visceral centres
around the fourth ventricle and is often
associated with transient clouding of the
senses.
2. Viscerosensory SeiZJJres
It was noted by Gowers that the com-

monest aura in epilepsy is gastric in
origin but many visceral symptoms may
be observed as for example colicky abdominal pain, nausea, suffocating sensations at the throat, and headache. Many
of these sensations are the result of visceromotor seizure hyperactivity but some
appear to be viscerosensory seizures.
A form of epilepsy which is not commonly recognized is demonstrated by the
occurrence of paroxysmal abdominal pain
in children. Out of a group of thirty-one
children studied, thirty showed E.E.G.
tracings which were judged to be epileptic in type, and sixteen of these children
showed post-ictal exhaustion and sleep.
These seizures commonly onset in infancy and are associated often with cyclic
vomiting. The pain is mostly periumbilical .or epigastric, onsets suddenly, is
colicky in nature and may last for minutes
or hours. Often associated with these
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attacks are headache, fever, sweating,
drooling and behaviour disorders. It is
interesting to note that three-quarters of
these cases will show definite improvement on dilantin therapy.
The variants of epilepsy are multiple
and diverse often resemble closely other
conditions. While the E.E.G. is a valuable tool in diagnosis it is, of necessity
only confirmatory to clinical impression.
Therefore, we must be on the alert for
the often confusing configurations of the
epileptic syndrome. Many of the therapeutic moities required to ameliorate the
symptoms of these conditions are now
available but the first and most important
factor in therapy is accurate diagnosis.
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The Effects of Diet
on Pregnancy
William Bota, '55
INTRODUCTION
D uring the past thirty years, the topic of pre-natal diets bas been a subject
of many discussions. Prior to this period, free-feeding bad been the common
method of feeding, but since 1920, much work bas been done to see that the
maternity patient bas wbat could be called an adequate diet. To insure sucb a
diet, the patient is instructed as to bow many calories sbe may bave, an.d the
type or class of food. There is also a supplementation of minerals and vitamins.

DISCUSSION
There are many weaknesses in a discussion of nutrition. Primarily, it is not
a matter only of calories or even vitamins
and minerals, because when a diet is
monotonous and unappetizing, digestion
slows and absorption is probably incomplete. Secondly, nutrition is not measured
by the quantity of calories, omitting the
question of quality of food. Certain minimum calories are required to maintain
weight, energy and health, and in the
light of present scientific knowledge,
two thousand calories of artificial and
processed food . And finally, it is known
that wide departures from once accepted
standards are compatible with good general health, because there is a wide variation in individual need for exercise,
sleep or food .
Generally, there should be no over
feeding, and the food should be fresh .
During pregnancy, the B.M.R. increases
after the fourth month. This increase is
probably neutralized by reduced muscular
activity. Before delivery, the mother's
diet must provide energy for her own
tissues, including the uterus, for the placenta, and for an active infant. The
principle of competing metabolism is
often stressed, and since fetal tissues have
a high metabolic rate, they will always
compete successfully against the maternal
tissues, so that a relatively well-nourished
infant may be born from a starving
JANUARY,
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mother. The best guide to the state of
the mother's nutrition is routine weighing. Carbohydrates and fats should be
cut down if the weight is excessive, and
salt excluded from the diet. Weight increase should be from 16- 25 pounds, and
a gain of from 2 to 4 pounds per month
in the second and third trimester should
be regarded as normal. An increase of
over 5 pounds in any month should be
warning of the possible onset of toxemia,
but pre-eclamptic toxemia may set in
without any preceding warning, in a way
of abnormal increase in weight.

MATERNAL MALNUTRITION
It is difficult to make a clinical assessment of results of inadequate feeding as
the sole factor in causing depressed
health, because nutrition is not the only
factor. Studies have shown that pregnancy
tends to correct over and underweight
individuals - heavy women gain less and
retain less weight than slim women, who
tend to gain more and retain weight.
Those who enter pregnancy over-weight
and/or gain excessively, are more likely
to have maternal complications, rather
than those who enter with normal weight
and retain it. Underweight mothers who
gain less than normal, also have complications and tend to develop toxemia even
more than those who are overweight.
Many believe that control of weight,
diet and fluid balance will lead to reduced
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toxemia, eclampsia and shorter labor. AJ.
most all prematures, nco-natal deaths,
stillborn and infants with congenital malformations, arc from .mothers who had a
poor diet. Less weight gain than normal
in first and second trimester, increases
the incidence of toxemia and pre-eclampsia. Toxemia is ten times greater in those
whose diet is not controlled and restricted, and premature labor is 70% commoner.

EXCESS WEIGHT GAIN IN TilE
MOTHER
This is due to two factors:
1. Exaggeration of positive water
balance.
2. Developing obesity.
Exaggeration of positive water balance
may be a symptom of early toxemia of
pregnancy, and will disappear almost
completely following the postpartal
period. Restriction of calories will have
little effect on this weight increase,
and may do harm if necessary protein is
withheld. Almost all patients with toxemia gain suddenly and excessively, the
gain due to fluid retention. Thus salt
restriction, NH4 Cl and moderate restriction of fluid is best treatment.
Obesity is a psychological problem and
is not easily controlled merely by restricting calories. The increase is relatively
steady, and caloric restriction, appetitedepressing "drugs and psychotherapy may
help.

EFFECf OF MATERNAL DIETARY
DEFIOENCY
Dietary deficiencies might effect:
1. The abortion and stillbirth rate
- Vitamin A deficiency in pigs
causes malformations, and Vitamin E deficiency causes abortion
in rats. There is no direct proof
in man.
2. Weight and development on fetus
- only gross dietary deficiencies
seem to have any effect.
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3. Post-natal health of child:
Normal dentition may depend
on healthy maternal diet. Twothirds calcium phosphate, threequarters phosphorus and fourfifths iron in child at birth, is
taken up during the last trimester. Thus in premature births,
post-natal deficiency is high.

DIETARY CONSTITUENTS
Usually, no appreciable increase in the
quantity of food is required. More important than the quantity of the energy
giving constituents, is a proper provision
of mineral salts, and the protective accessory food substances or vitamins.

I. Protein
The calculation of the additional requirements of pregnancy is not simple,
but an increase in the proportion of protein from 1 to 2 gms/Kilo is advisable.
Increased protein is required for the fetus
and the uterus, and by the end of pregnancy, there is retention of 1000 Gm. of
protein. Half of this amount should be
first class; i.e., milk, eggs and meat, as
these contain essential amino acids (tyrosine, tryptophane and cystine) which the
body cannot synthesize. Protein deficiency is associated with toxemia and has
definite relations to infant vitality, incidence of toxemia and edema. It may also
be accompanied by a lowering of the
stores of Hb-producing factors in the
liver, and result in hypochromic anaemia.
The one difference between an excellent
and a poor diet, is the amount of protein.
Excess protein is not harmful, though it
makes necessary increased consumption of
Vitamins B and D.
U. Carbohydrate and Fat
Optimum requirement is not known,
but these arc rarely deficient in ordinary
mixed diets. Carbohydrates are a source
of energy during pregnancy, and arc required in increasing amounts as gestation
advances. In cady months, ample carbohydrates tend to lessen the nausea and
vomiting which may occur at that time.
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The chief value of fat is as a carrier of
Vitamins A and D. Excessive amounts
of both of these should be avoided.

m.

Minerals
Calcium and Phosphorus
Required to build the fetal skeleton.
30 Gm. calcium and 18 Gm. P is chiefly
laid down in the last trimester. This is
obtained from the mother's stores in the
skeleton, and if insufficient, a defective
calcification of the fetus results.

Effect of a Decf'ease on the Child
1. Predisposes to rickets.
2. Hypoplasia and defective calcification of enamel and dentine. Calcification of deciduous teeth commences at the 17th week and continues to the end of pregnancy, and
of permanent teeth during the latter
part of pregnancy, lactation and
early childhood. This cannot be
remedied post-natally, and there is
a decreased resistance to caries.
Effect of a Dect'ease on the Mother
less is known about this, however; if
deficiency is prolonged through several
pregnancies, osteomalacia may develop.
Teeth in an adult remain normal even in
hyperparathyroidism.
Requirements and Source
Calcium: 1.5 Gmjday - 1 quart milk
contains 1.4 Gm.
Phosphorus: 2.0 Gm/day- milk, cheese,
egg, potatoes and whole
wheat are best. The latter
contains P, Fe, Vitamins
B and E, but in some
cereals much P exists in
the form of phytin, which
forms an insoluble Ca salt
and decreases absorption
of Ca from the gut.

Iron and Blood Forming Factors
The liver of the new born contains
weight for weight five times . as much
iron as an adult. This store is laid down
in the last trimester, and is necessary to
}ANUAllY,

1955

tide the infant over during the early
months of post-natal life, when the chief
diet is milk (poor in iron) . The average
diet has 10· mg.. and the requirement
during pregnancy is 20 mg. If proper
diet is unobtainable, or if the Hb. is less
than 90%, give an iron supplement (90
to 120 grs. daily) .

Iodine
If this is deficient through several
pregnancies, it may lead to simple goitre
in the offspring. Simple goitre may also
occur in the mother, due to the call of
the fetus on her stores of iodine. Sea
food twice a week during pregnancy and
lactation will help against this.
Other Minerals
little is known, bu it has been shown
that sodium, potassium and sulphur are
usually adequate for fetal needs.

IV_ Vitamins
Vitamin requirements during pregnancy
are greatly increased. Vitamin deficiencies are much commoner in pregnant
than non-pregnant women. There is little
tendency toward frank symptoms of deficiency today, but many minor ailments
of pregnancy, which are regarded as normal, may be due to vitamin deficiencies.

Vitamin A (Growth and anti-infective)
Many feel that the catarrhal conditions
of the respiratory tract are more frequent
in the offspring of Vitamin A deficient
mothers. Others feel that deficiency may
predispose to puerperal sepsis. The vitamin is present in milk, cheese and fresh
green vegetables. Blood levels drop progressively during gestation and return to
normal levels, almost immediately after
delivery. A daily supplement of 10,000
I.U. will prevent this fall.
Vitamin B
Consists of numerous vitamins, which
are grouped as Vitamin B complex. The
important ones are B1 and Bt.
B 1 (Thiamine) - 1.5 mg. daily.
(Anti-neuritic and manifested in beriberi). A deficiency may lead to peri-
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and absorption with loss of appetite and
constipation. It may also play some part in
atony of unstriped muscle, and result in
pyelitis, cholelithiasis, uterine inertia and
also play some part in eclampsia.

B 2 (Riboflavin ) - 2.5 mg. daily. (Antidermatitis).
In deficiencies, women may develop macrocytic anemia, and complain of anorexia
and glossitis, and a large number of offspring have anomalies of the osseous system.
The body has little storage power for
B1 and B2 • Thus these vitamins should be
supplemented during pregnancy.

Niacin (Pellagra) - 1.5 mg. daily (dementia, dermatitis and diarrhea) .
Vitamin C
Only small amounts are stored, and
thus body reserves are quickly depleted.
A deficiency may predispose to abortion,
absorption of the fetus,. or to various
manifestations of scurvy, as well as playing some part in the causation of accidental hemorrhage. One large orange
daily will suffice the requirements.
Vitamin D (calcifying and anti-rachitic)
400 I.U. of viosterol.
The body stores little Vitamin D, and
thus outside sources are required. Vitamin D controls the utilization of Ca and
P by the tissues. It is not sufficient to
give the vitamin during pregnancy, but
must continue through the lactating
period. The amount required depends
upon the time of the year-more being
required during the winter.

Vitamin E - (Anti-sterility)
Some obstetricians in England use this

vitamin in cases of habitual abortion,
where other causes can be excluded.

Vitamin K - (Coagulation)
This vitamin is required in the formation of plasma prothrombin, which is
essential in blood clotting. There is no
variation in pregnant and non-pregnant
plasma prothrombin, whereas, in a newborn, the level varies from 14- 39% of
that of the mother, and reaches ·adult
levels at the end of one year. The administration of 2 mg. of Vitamin K
orally, during labor, may raise plasma
prothrombin levels several folds, and
thereby decrease the incidence of hemorrhagic causes of death .

V.

Fluids
One quart of water daily, in addition
to her other fluids, is often beneficial to
flush out the kidneys, and thus get rid
of toxins. Such fluid acts as a diuretic
and does not cause edema. The weight
and total urinary output should be observed frequently in order that occult
edema may be detected and relieved by
catharsis, and limitation of the fluid intake.
In closing, we can say that more tissue
building materials are needed to supply
the metabolic needs of the pregnant than
the non-pregnant woman. However, accurate conclusions concerning the effect
of diet on the course of pregnancy and
the condition of the child at birth, are
still unattainable.
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"Man's capacities have nevet' been measured, nor are we to judge what he
can do by any P'ecedent, so little has been tried."
-THOREAU
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Abstracts
FAMILIAL INCIDENCE OF
CLEFf PALATE
RALPH ScHWARTZ, The Journal of Speech
and Hearing Disorders, 19:2, 1954.
The author opens the question of
familial incidence of cleft palate with a
review of previous literature. The incidence and etiology of cleft palate are
discussed with the following points noted.
Incidence as related to race, geography,
classification, sex and family. The possible etiological factors are mechanical,
maternal impressions, supernumerary teeth,
syphilis, order of birth, _size of family,
maternal illness, diseases of the fetus,
communicable diseases, intrauterine trauma
parental age, metabolic-endocrine, malnutrition, and heredity.
Schwartz surveyed a total of 235 cleft
palate histories. Sex distribution : 139
males, 96 females (1.45:1). Extent of
anomaly: cleft pdate and harelip, 52%,
cleft palate alone, 48%, no cases of isolated harelip. Of these 235 cases 1176
parents, siblings and close relatives were
surveyed. Familial incidence: 35 cases
reported 51 incidents; 42 incidents occurred in relatives other than the immediate
family ; 24 of these were paternally related, 15 were maternally related, and
three were indeterminate; two fathers,
one mother, and six siblings were afflicted.
The incidence was 4.34%. A control group
was surveyed showing a familial incidence
of 0.3%.
In conclusion, the study undertaken indicates that there is a definite familial tendency in cleft palate. While there are many
other etiological factors the part that
heredity plays is perhaps the greatest.
-Fred McKenzie

SIGNIFICANCE OF SOLITARY
CIRCUMSCRIBED LESIONS
OF THE LUNG
RoBERT W . JAMPLIS, Postgraduate
Medicine, vol. 16, no. 5, Nov. 1954
The author points out the problem in
diagnosis presented by the finding of a
JANUARY,
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so-called coin lesion on a chest x-ray
plate. The three commonest causes of
such a lesion are tuberculoma, hamartoma,
and malignancy, primary or secondary,
this latter group accounting for one-third
of all cases.
One-third of these cases can be diagnosed by non-operative measures such as
bronchoscopy, bronchography, erythrocyte
sedimentation rate, tuberculin test, cytological examination of sputum, and the
presence or absence of calcium in the
sputum, its presence excluding malignancy in every case in a Mayo Clinic
series.
The remaining two-thirds require exploratory thoracotomy, and the author
stresses that complacency regarding this
operation is not justified due to the high
incidence of malignancy. A fresh fro:zen
section is examined in the operating room
to decide the question of further surgery
such as lobectomy or pneumonectomy.
Th surgical mortality following this operation is probably less than one percent.
The author also discusses the diagnosis
of the commoner causes of coin lesions,
and the prognosis in each case. Recent
figures quote the five year cure rate of
bronchopenic carcinoma, squamous cell
type as fifty percent. The anaplastic oat
cell type has a much poorer prognosis.
The importance of follow-up studies
on coin lesions is stressed throughout
the article, particularly thoracotomy in
those cases in which the diagnosis is not
established by routine non-operative pro(edures.
-William Swan

ENDOCRINE METIIODS OF
TREATMENT OF CANCER
OF THE BREAST
CHARLES HuGGINS, Journal of the NaJional
Cancer Institute, Aug. 1954, vol. 15, no. 1
The author summarizes fairly completely
the endocrine treatment of cancer of the
breast. It is known that the growth of
several cancers can be accelerated or
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method controls rather than cures the
growth.
Ovariectomy resulted in regression of
twenty percent of the cases treated. There
was relief of pain, decrease or disappearance of the primary tumour, healing of
ulcers, improved nutrition and prolonged
life. The effects wear off in six to twelve
months, but improvement can last from
three to five years. Results are best if
the patient is in the premenopause, if the
tumour is slow-,growing, and if treatment
is combined with radical mastectomy.
Ovarian irradiation on 99 cases gave
40% alive after two years, while of a
control group, 11% were alive. The results are best if done in the menopause,
and regressions of the tumour for two
to three years have been found .
Testosterone is used in advanced cases.
Symptomatic relief is obtained in two to
three weeks for 62%, and improvement
in osseous metastases 20%. The overall
li fe is prolonged for a few months.

Estrogens and estrogenic compounds
give symptomatic improvement in 60 %,
and objective improvement in 25% . Best
results are seen after the menopause, but
in some cases it will accelerate the tumour
growth.
Progesterone and androsterediol have
given poor results.
Adrenalectomy is usually combined
with oophorectomy. Such a method is
used in widespread cancer where other
methods have failed to give relief. Mortality rate on 115 cases (death within 30
days of operation) was 7.8%, while relief
lasted for more than three years. Best
results are obt!lined when patient is 40
to 65 years of age, tumour is slow-growing, titre of estrogens in urine is 15 I.U.
or more, and the tumour is adrenocarcinoma.
Hypophysectomy has been recently
tried, and little is known of its results.
- Marvin L. Kwitko
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